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1.0 INTRODUCTION 

1.1 The Existing Design 
The HQB complex, 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
information
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In this case the American design codes for new installations are applicable 
because this is a new licence application, for the new design base of the CSB. 

1.3 The New Design 
The modifications to the HQB structure are analysed and documented in NSE 
document JN745-NSE-ESKB-R-7435: Seismic and Wind Investigation of LLW and 
CSB [A2]. They are designed to ensure that the CSB structure does not collapse 
or sustain levels of damage

Modifications described in the 
subsequent sections affect the following main items: 

 CSB and LLW roof support structure 

 CSB and LLW concrete walls 

2.0 DESIGN CHANGE 

2.1 Requirements 

The primary goal of the modifications to the HQB complex is to ensure that 
building or parts thereof, do not collapse 

In order to achieve this goal, the applicable structural design requirements 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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considered for the modifications to the HQB complex are derived from the 
following documents: 

 ASCE 43-05 [1] 

 ASCE 4-98 

 ASCE 7-16 

 IAEA Tecdoc 1347 [5] 

 ACI 349 [8] 

 AISC N690-06 [10] 
Two approaches are considered for the application of a graded approach to the 
analysis of the CSB and LLW building. These approaches are similar and have 
been published by the IAEA (Tecdoc 1347 [5]) and ASCE 43-05 [1]).  
The use of the IAEA Tecdoc deals with existing structures whilst the ASCE 43-05 
[1] is recommended for the design of new structures. In addition, the ASCE 43-05 
[1] makes use of probabilistic seismic hazard assessments and uniform hazard 
response spectra to define the ground motion. Such spectra are not available for 
KNPS which is licensed to a seismic hazard assessment performed in the late 
1970’s by Dames and Moore. However, the PCR probabilistic seismic hazard 
assessment that was performed on the Koeberg site for the PBMR project, has an 
annual probability of exceedance of a PGA = 0.3 g is 3x10-5. The PCR seismic 
hazard assessment was performed in accordance with RG 1.208 and can be 
regarded as level 2 SSHAC.

In  assessment of the CSB and LLW buildings, reference is made to ANSI/ANS 
2.26 [6] to determine the Seismic Design Category (SDC) for the CSB & LLW 
building. 

05 [1], a limit state LS-B is defined for facilities which can undergo 
‘Moderate Permanent Distortion’ resulting in a seismic design basis category SDB-
4B. The hazard exceedance probability for a SDC-4 facility is set at 4x10-4 per 
annum which is less conservative than the current SSE for KNPS. It is noted that 
the SDC is used to set the design earthquake input whilst the limit state is used to 
set the analysis and design approach.  
For LS-B, ASCE 43-05 [1] recommends the use of a cracked E modulus for 
‘cracked’ reinforced concrete structures equal to 50% of the uncracked value, and, 
that a damping equal to 7% and 10% is used for reinforced concrete members 
having Demand / Capacity ratios in the range 0.5 to 1.0, and > 1.0, respectively. In 
addition, the code allows for the application of a ductility ratio to the seismic loads 
which for reinforced concrete members in bending is in the range 2.0 to 2.25. 
For the design check of the CSB & LLW building subject to seismic excitation the 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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ASCE 43-05 [1] code has been adopted as it is the more internationally accepted 
code. The only exception to the application of this code is the use of the KNPS 
design basis earthquake which is demonstrated above to be more conservative 
than the ASCE 43-05 [1] prescribed earthquake.    
There are a number of differences between the requirements for the CSB and the 
new  pads located within the CSB. The CSB is more sensitive to 
deflection and rotation which could affect the roof structure. This does not exist for 
the pads because they act as a rigid body. CSB structural parts are slender when 
compared to the pads. Hence much less bending and deflection is experienced on 
the pads. A different limit state is adopted for CSB design, as per the code, to 
utilise the ductility in the concrete walls and foundations. Hence the design 
requirements differ. Furthermore, the failure mode of the pads is vastly different to 
the CSB which, if not designed correctly, can collapse under SSE, whereas the 
pads can only settle or crack and

Further to the structural design criteria, compliance of the modifications to the 
South African National Buildings Regulations, i.e. SANS 10400 code of practice, 
was also assessed. Compliance of the building in its current unmodified state, is 
not considered in this report.  
The modifications discussed in the subsequent sections do not increase risk to 
personnel occupying or using the structure, nor will it result in non-compliance of 
the CSB with respect to structural design, access and fire risk. Further discussion 
regarding compliance of this modification to SANS 10400 is included in appendix 
A5. 

2.2 Design Limitations 
The civil and structural modifications of the CSB and LLW building described in 
this document excludes the following modifications: 

 The design of the new CSB floor slab. 

 This design excludes all security related modifications to the CSB. 

 Design of bird proofing and ventilation of the CSB. 

 This design modifies only the structural components of the building in order to 
improve its seismic robustness. Other aspects of the building’s compliance to 
the 1990 version of the National Building Code (SANS 10400, which include 
items such as public safety, fire detection, drainage, glazing, and lighting and 
ventilation) have not been modified by this design change. 

 The design is not required to withstand or mitigate the effects of the applicable 
design extension conditions (DEC). However, the applicability and response of 
the modified structure to DEC external events are assessed in references [15] 
and 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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2.3 Assumptions 

The modifications to be performed are independent of plant operation and can be 
done on-line or during refuelling outages. 
It is assumed that modifications to the roof structure can be done from inside the 
CSB and LLW building and access to the roof structure is allowed. 
Access to the underside of the roof structure is achievable with cherry pickers or 
another form of movable elevated platform. 
It is assumed that the construction activities associated with this structure will not 
impact on the operations in and around the HQB complex 

It is assumed that limit state LS-B (Moderate Permanent Distortion) and Seismic 
Design Category SDC-4 as per ACSE 43-05 [1] are applicable to the CSB. 
Specific design assumptions related to the design of the modifications to 
components in the CSB and LLW are listed in the applicable design reports 
include in Attachment A4.  
The material properties and non-linear behaviour of the construction materials 
included in the analysis models are provided in the applicable design reports in 
Attachment A4. 
The design basis safe shutdown earthquake (SSE) and operating basis 
earthquake (OBE) input motions are derived from the Dames and Moore ground 
motion input. The PC Rizzo uniform hazard spectrum is used to define the beyond 
design basis seismic input. The response of the structure to this seismic input is 
assessed in reference [15]. 

2.4 Investigation 
Detailed analyses of the CSB and LLW buildings were performed to assess the 
behaviour of the structures under design basis conditions, which is shown in 
Attachment A2. The analyses include soil structure interaction analyses, detailed 
linear and non-linear analyses of the buildings in their present geometric 
configuration, as well as a limited number of modified configurations. The 
response of the structure to the applicable beyond design basis external events, 
i.e. design extension conditions (DEC), are assessed in references [15] and [16]. 
A geotechnical investigation, documented in reference [28], has been conducted 
for the design of the new concrete pad in the CSB. The data generated from this 
investigation was also used in the soil structure interaction (SSI) analyses of the 
buildings. The detailed SSI analyses were used to determine the worst load cases, 
and to calibrate a less detailed model for the full non-linear analyses. 
The modifications to the CSB were determined by means of an iterative process 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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whereby the overstressed structural elements were identified by running the 
various linear and non-linear finite element analyses. Specific elements of the 
model were then adjusted until the elements that showed significant overstress 
were within tolerance or specific design requirements were met. The affected 
structural elements were then designed to suit the applicable adjusted model 
parameters, e.g. changes to truss vertical supports from existing rigid connections 
to a more flexible connection to reduce stress in truss members.  
The response of the CSB structure to a range of DEC external events was 
assessed in references [15] and [16]. The analytical models used in these DEC 
analyses include the modifications described in Section 2.8. 

Other investigations include a survey of the concrete strength with a Schmidt 
hammer to check this against what is shown on the drawings, and testing of rebar 
samples removed from the CSB to ensure that rebar ductility requirements of the 
ACSE 43-05 code are met. Furthermore, several site visits were undertaken to 
check the layout and connections between steel members comprising the roof 
structure which could not be determined from the existing drawings. A level survey 
of the soil surrounding the HQB complex was also performed to determine the 
depth of the soil abutting the retaining walls of the CSB and LLW. 

2.5 Negative Consequences of this Modification 

The installation and construction works may require the relocation of some 
shipping containers and temporary offices (used during outages only) on the 
eastern side of the HQB complex.  The works on the western side of the CSB may 
temporarily affect or restrict access to the dry resin storage area for between 60 
and 90 days. Resins may have to be stored in an alternative storage area.   
Modifications of the eastern wall of the LLW will result in minor changes to the 
stormwater pipes and catch pits below the downpipes.  

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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Modifications to the party wall between CSB and LLW will require that the cable 
trays on this wall be removed for the duration of construction and reinstalled once 
the modification is complete.  

2.6 Benefits of this Modification 

Location and Environmental Conditions 
The CSB is located in the HQB complex, which is located within Eskom’s Koeberg 
Nuclear Power Station site, approximately 30km north of Cape Town, on the west 
coast of South Africa. The ambient external environmental conditions to which the 
components of the CSB and LLW buildings are exposed are as follows: 

Air Temperatures: 

Mean daily maximum in hottest month 26.2°C 
Highest recorded in 18 years 37.9°C 
Mean daily minimum in coldest month 7.2°C 
Lowest recorded in 18 years 1.8°C 
Site design base temperature – 
maximum 

40.2°C 

Site design base temperature – 
minimum 

1.8°C 

Dry bulb temperature Summer 34°C 
Winter 5°C 

Wet bulb temperature Summer 22°C 
Winter 4°C 

Seismic Conditions 

SSE Acceleration (Dames and Moore) 0.3 g 
Damage Level Acceleration 0.5 g 

For further details of the environmental conditions of the Koeberg site, such as 
design windspeeds, precipitation, etc., refer to document KBA 00A1C01001 – Site 
Data for Koeberg Site.  

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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The buildings at KNPS are exposed to the marine environment which can cause 
accelerated corrosion of steel and the deterioration of concrete due to rebar 
corrosion. 

2.8 Functional Description 
The modifications to the CSB are described as follows: 

2.8.1 Installation of Sag Bars to Existing Purlins 

2.8.2 Modification to Roof Trusses Support 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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2.8.3 Installation of Bracing between Existing Steel Columns 
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2.8.4 Modifications of Bracing-Purlin and Bracing-End Plate Connections 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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2.8.5 Installation of Horizontal Stiffening to CSB and LLW Walls  

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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2.8.6 Replacement of Masonry Block Wall with Reinforced Concrete 

2.9 Operational Requirements and Changes 
There are no changes to the operational requirements of the Koeberg plant as a 
result of the modifications to the CSB and LLW buildings proposed above.  

2.10 Maintenance Requirements and Changes 
Modifications to the steel roof structure inside the CSB and LLW building will not 
result in additional maintenance. The installation of the concrete stiffeners on the 
walls of the CSB and LLW building will not result in additional maintenance 
requirements as long as a durable concrete mix is used in their construction. 
Protections against corrosion of the additional structural steel items on the outside 
face of the walls shall be managed as part of the routine coating and corrosion 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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protection maintenance activities. 
The modifications will form part of the civil inspection regime of the HQB Structure 
to ensure the structure is maintained. 

2.11 Nuclear Safety 
The importance category of this modification is SR (safety related) because it 
impacts on the CSB, which is classified as SR in classification number 0012-14C. 
Safety Evaluation E2019-0006 was performed in accordance with KAA-709 and 
KGA-025. An ALARA screening of the modification was completed (form KFU-
028) and included in Attachment A4. 
Once installed, the modifications to the CSB roof structure and other parts of the 
CSB and LLW will not have an impact on Nuclear Safety. The impact of the 
implementation of the building modification on the casks, such 

2.12 Conventional Safety 
The completed installation of these modifications within the CSB will not result in 
additional conventional safety risks to personnel entering or working in the 
building. There are no additional risks to plant integrity. The work to be performed 
will not affect a Hazloc area.  
Conventional safety risks associated with the installation of this modification 
include: 

 Working at heights 

 Hot Work 

 Heavy lifting and rigging 
All conventional safety aspects of the installation and construction activities will be 
addressed in the construction safety file. A full safety risk assessment will be 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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completed and all construction related risks will be addressed by suitable PPE, 
proper equipment, safe working procedures, etc., as documented in the risk 
assessment. 

2.13 Selection of Equipment 
All equipment and material to be used for this modification shall be as specified in 
the referenced drawings and specifications. All material supplied shall be 
accompanied by the relevant approval certificates technical specification. The 
main materials to be used are: 

No parts or components shall be installed unless they comply with the 
requirements stipulated in the drawings and specifications, or approval has been 
granted in writing by the Engineer or his appointed representatives.  
The procurement specifications of the main items are provided in Part C 
(Procurement Specification) of this document.  

2.14 Design Calculations and Analyses 
Extensive analyses were completed to understand the behaviour of the CSB and 
LLW buildings under design basis seismic conditions. This includes non-linear soil 
structure interaction analyses, as well as linear and non-linear analysis of the 
building with an equivalent reduced soil model. Various scenarios were analysed 
to determine the effects of these parameters or physical aspects on the response 
of the model. The following model configurations were assessed:   

 with and without stone on the roof, 

 with stone on LLW side only,  

 with and without vertical buttresses,  

 different restraint conditions at truss supports, 

 with and without soil abutting the northern and eastern walls, 

 with horizontal stiffeners of different sizes, 

 post-earthquake settlement analysis 
Most of these analysis configurations are documented in report JN745-NSE-
ESKB-R-7435, which is included in Attachment A4. Some analysis configurations 
are mentioned but results are not fully documented in the report because they 
were found to give unfavourable results. The results show high flexural stresses or 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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3.0 REFERENCES - DESIGN 

3.1 Design Bases 

The design bases for the modifications to the CSB are as follows: 

Reference Name Institution Document 
Number 

Release 
Year 

[1] Seismic Design Criteria for Structures, Systems, 
and Components in Nuclear Facilities 

ASCE ASCE/SEI 43-05 2005 

[2] Soil structure interaction analysis of Eskom 
Phase 1 & 2 ISFSI Pads 

Holtec 
International  

HI-2177756 Revision 3 
1/12/2018 

[3] Seismic Analysis of Nuclear Safety Related 
Structures 

ASCE ASCE 4 1998 

[4] Seismic Design Criteria for Structures, Systems, 
and Components in Nuclear Facilities 

ASCE ASCE 43 2005 

[5] Consideration of external events in the design 
of nuclear facilities other than nuclear power 
plants with emphasis on earthquakes 

IAEA Tecdoc 1347 March 2003 

[6] Categorisation of Nuclear Facility Structures, 
Systems and Components for seismic design  

ANSI/ANS 2.26 2004 

[7] Building Code Requirements for Structural 
Concrete 

ACI ACI 318M-11 2011 

[8] Code Requirements for Nuclear Safety Related 
Concrete Structures. 

ACI ACI 349M-06 2006 

[9] Specifications for Structural Steel Buildings AISC AISC 360M-05 2005 

[10] Specification for Safety-Related Steel Structures 
for Nuclear Facilities 

AISC AISC N690-06 2006 

[11] Minimum Design Loads for Buildings and Other 
Structures 

ASCE ASCE 7-16 2016 

[12] Foundation Engineering Handbook R W Day ISBN 
0071740090 

2010 

[13] Reinforced Concrete Design to SANS 10100-1 G Parrott NA 2008 

[14] Geotechnical Investigation carried out for the 
proposed Floor Replacement in the Koeberg 
Cask Storage Building 

Gondwana 
Geo 
Solutions 

18-813 R01 June 2018 

[15] Assessment of CSB for DEC External Events - 
Seismic and Tsunami 

Eskom 07147R-DRR0062 Revision 0 
Sept 2020 

[16] Assessment of CSB for Extreme Wind and Other 
External Events 

Eskom 07147R-DRR0063 Revision 0 
Sept 2020 
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3.2 Other Reference Documents 
Other documents that influenced, directed or constrained this design are as 
follows: 

Reference Name Institution Document 
Number Release Year 

[28] Factual Report to NSE on a Geotechnical 
Investigation for the Koeberg Nuclear Power 
Station Investigation, Western Cape 

MSJ 
Geotechnical 
Consulting 
Services 

17-812R01 May 2017 

[29] CSB SARCA Cask Fire Hazard Evaluation Holtec 
International 

HI-2177726 2017 

[30] SANS 10400 – South African National Building 
Regulations 

SANS SANS 10400 2018 
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Reference Name Institution Document 
Number Release Year 

[31] Considerations of External Events for New 
Nuclear Installations 

NNR PP-0014 Rev 0 

[32] Requirements on Risk Assessment and 
Compliance with Principal Safety Criteria for 
Nuclear Installations 

NNR RD-0024 2008 

 
The following software is referenced in this document 
 

Design / Analysis 
Software 

Preparer / 
Author 

Version 
Number & 
Serial no 

V&V 
Revision 
Number 

V&V Date 

[33] Strand7 Strand7 Release 2.4.6 1.0.0.1 2011/10/28 

[34] SHAKE 2000 Schnabel & 
Lysmer 

2000 N/A March 2003 

[35] Abaqus FEA Dassault 
Systems 

Release 2018 N/A N/A 
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4.0 ATTACHMENTS TO PART A
A1 Design Input Consideration Checklist
A2 JN745-NSE-ESKB-R-7435: Seismic and Wind Investigation of LLW and

A3 Safety Evaluation
A4 ALARA Screening KFU-028
A5 Assessment of Compliance to SANS 10400

CSB 
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ATTACHMENT A1 
 

DESIGN INPUT CONSIDERATION CHECKLIST 
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ATTACHMENT A4 

ALARA SCREENING FORM – KFU-028 
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ATTACHMENT A5 

ASSESSMENT OF COMPLIANCE TO SANS 10400 
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CSB/HQB COMPLEX MODIFICATION COMPLIANCE TO SANS 10400: 
The SANS 10400 code: National Building Regulations is used to ensure that structures are 
code compliant in various aspects of habitability. The HQB complex was constructed in the 
early 1980’s. There is no documented proof the structure was designed strictly according 
to the SANS 10400 codes of practice, although assessment of the construction and layout 
drawings indicate that structural components that comprise the CSB and LLW are 
adequately sized and specified with respect to the South African design codes for steel 
and concretes. It is not necessary to retroactively ensure that a building which is to be 
modified complies with SANS 10400, however it is necessary to show that the 
modifications to structure will not render the structure non-compliant. The relevance of 
SANS 10400 to the modifications to CSB are therefore discussed in the subsequent 
sections. It should be noted that only items affected by the modifications are considered, 
i.e. Concrete Walls, Concrete Slabs, Structural Steel works.  

Part B: Structural Design 
 CSB modifications provides additional strength and stability to structure to not impair the 

integrity of other buildings. 
 Part B states that the design of the structure must be carried out in accordance with SANS 

10160 – for loading and in accordance with the relevant SANS codes. However, this 
structure is a specialized structure which is situated in a nuclear environment and must 
adhere to nuclear related codes. Hence the ACI 349 code of practice was used. Work done 
by NSE shows that ACI and SANS concrete design codes give similar results, and that in 
most cases, the ACI codes gives more conservative results.  

 Loading is plant specific over and above the SANS loading code and the relevant codes 
used for design of nuclear related structures. 

 Professional engineers carried out the design through code of practice and rational 
methods. The design was checked by professional engineers as well. 

Part J: Floors 
 The concrete floor/slab is subject to rational design in accordance with Part B 
 Concrete floor slab that is supported on ground or filling to be constructed in such a way 

that it prevents moisture from penetrating.

Part K: Walls 
 The walls are subject to rational design in accordance with Part B. 
 The existing walls are 

 The modified design is checked against ACI 349 code of practice which is in most cases 
more conservative than SANS codes of practice with respect to structural design. 

Part L: Roof 
 The roof assembly is an existing one. Modification design such as additional gusset plates, 

roof truss connection strengthening, brace strengthening, etc. are subject to rational design 
in accordance with Part B. 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  information
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 The structural capacity of the roof is increased by the modifications. Hence it does not 
result in non-compliance with respect to structural design rules as intimated by the code of 
practice.  

 Roof is and remains durable and waterproof. 
 Roof is an existing structure, and it is evident that basic design principles of roofing layout 

and design have been implemented. It is evident that the initial design took into 
consideration issues related to waterproofing, minimum slopes and roof sheet end laps and 
flashing. 

 Provides adequate height clearance to any room immediately below it 
 Roof structure is non-combustible. Furthermore, the CSB is an area demarcated as a 

combustible free zone and therefore, does not require any fire protection coating. 

Part T: Fire Protection 
 The fire protection of the existing structure is not compromised by the effects of the 

proposed modifications to the CSB structures.  
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1.0 SCOPE 

This section describes the manufacturing and installation of modifications to the 
CSB described in Part A of this document.

2.0 REFERENCES - INSTALLATION 

The following documents are applicable to manufacturing and installation of this 
structure: 

2.1 KAA-501: Modifications to Plant, Plant structures or Operating 
Parameters that Affect the Design Base. 

2.2 OHSA No 85/93: Occupational Health and Safety Act No. 85 of 1993. 
2.3 SANS 9001: Quality Management Systems – Requirements. 
2.4 331-170: Corrosion Protection Maintenance Manual. 
2.5 SANS 1200 C Standardized specification for civil engineering

construction – Section C: Site Clearance
2.6 SANS 1200 DA  Standardized specification for civil engineering 

construction – Section DA: Earthworks (Small Works) 
2.7 SANS 1200 GA  Standardized specification for civil engineering 

construction – Section GA: Concrete (Small Works) 
2.8 SANS 1200 H Standardized specification for civil engineering 

construction – Section H:  Structural Steelwork 
2.9  SANS 1200 HA  Standardized specification for civil engineering 

construction – Section HA: Steel work (Sundries) 
2.10 SANS 1200 HB  Standardized specification for civil engineering 

b).redaction of plant sensitive  
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construction – Section HB: Cladding and Sheeting 
2.11 SANS 1200 L Standardized specification for civil engineering 

construction – Section L: Medium Pressure Pipelines 
2.12 SANS 10100-2  The Structural Use of Concrete – Part 2:  Materials and 

execution of work 
2.13 SANS 2001 Construction Works 
2.14 SANS 5861-2 Concrete testing – Sampling of freshly mixed concrete 
2.15 SANS 5861-3 Concrete testing – making and curing of test specimens 
2.16 SANS 5863 Concrete testing – Compressive strength of hardened 

concrete 
2.17 SANS 10162-1 The structural use of steel Part 1: Limit-state design of 

hot-rolled steelwork 
2.18 The Red Book  Southern African Steel Construction Handbook 2013 
2.19 SANS 282 Bending dimensions and scheduling of steel 

reinforcement for concrete 
2.20 SANS 920 Steel bars for concrete reinforcement 

3.0 QUALITY ASSURANCE 

Refer to the Bill of Materials in Part C of this document for information regarding 
the safety class and quality level of specific items. 
The project manager is responsible for ensuring that the appropriate Safety Class 
equipment is procured and that the correct Quality Assurance Programme is 
implemented by the supplier. 
The structures and equipment to be installed do not require special quality 
assurance requirements apart from the procurement specifications listed in part C, 
and the fabrication requirements and standards specified in the construction / 
fabrication drawings as well as reference documents detailed in Section 2 above.   
The appointed contractor responsible for the construction, shall provide Eskom 
with method statements for all construction work activities e.g. for the erection 
(access arrangements, lifting and rigging) of the structural steelwork.  These 
method statements shall be used to develop Quality Assurance procedures for the 
construction works to be executed. 
All equipment and material in the installers scope of supply shall be as per the 
project specifications, or of a quality and type approved by the SANS or any other 
relevant standard, as approved by Eskom. Where such approval does not exist, 
the installer shall submit samples to Eskom or their appointed representatives for 
approval. The samples shall be retained for reference purpose for the duration of 
the contract. All material supplied by the contractor shall be accompanied by the 
relevant approval certificates of quality and technical specification. 
No equipment shall be installed unless it complies with the requirements stipulated 
in this specification or an approval has been granted by the Engineer. 
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4.0 INTERFACES WITH EXISTING PLANT 

All modifications are in and around the CSB and LLW buildings. The modifications 
will not impact on the operating plant, but may impact on day-to-day general plant 
activities in the vicinity of the HQB complex. An alternative storage area of the 
contents of the Dry Resin Storage area must be found. 

No operator training is required. 

5.0 MANUFACTURING AND PREPARATION 

All personnel involved in the construction and installation on-site, shall undergo the 
necessary fitness for duty training and meet Eskom’s minimum requirements for 
access to the work site.  
All personnel shall have the necessary qualifications, skills and training to undertake 
the work assigned to them.  
The items detailed below shall be fabricated / procured according to the fabrication 
drawings provided in the attachments to this Part B, codes, standards and 
specifications detailed in Section 2.0 and Part A of this document.   
Long lead items should be timeously procured to ensure that the items are readily 
available prior to start of installation. The installer is to ensure that the specifications 
are adhered to and any equivalent item ordered checked by the designer or relevant 
Eskom personnel prior to order. 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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5.1 Prefabrication of Structural Steel Items 

This section applies to structural steel building lattice frames, sag bars, sheeting 
rails, etc., and ancillary structural steel elements such as fasteners, cleats, bolts, 
base and end plates, etc.  

 The structural steel engineering design drawings will be used by the steel 
fabricator to draw-up detailed shop drawings for the structural steel components 
required for the modification of the CSB roof and wall stiffening elements.   

 These shop drawings are to include all fabrication details, inclusive of 
dimensions, connection details, assembly details, etc. 

 Shop drawings are then submitted to the design engineers for review and 
approval. 

 Subsequent to corrections, amendments and / or incorporation of any 
comments that may be required, individual components of the structure are then 
fabricated in the workshop. 

 The steel shall be free from loose mill scale, surface defects, flaky rust, 
laminations, pitting, and, be of full weight or thickness within tolerances 
specified in the standards.  All steel material shall be straight and free from 
distortions. 

 Edges of all cut structural steel shall be perfectly straight and uniform 
throughout, and, free from distortion and burrs.  Edge preparations for welding 
shall be done in the workshop. 

 All site connections shall be as per the design drawings. Any deviation shall be 
approved by the Engineer before implementation thereof. 

 The edges of surfaces of members to be joined by welding shall be uniform, 
smooth and cleaned from all foreign material, e.g. moisture, oil, scale, rust, etc.  
Non-destructive testing of welds shall be performed as per the requirements of 
the applicable standards and specifications detailed in Section 2 above.  A third- 
party inspection agency shall be engaged as an independent and approved 
testing and inspection agency to certify the welding works performed, as 
required.  

 Punching or drilling of holes shall be done accurately as per the shop drawings 
and burns removed effectively.  All holes shall be a minimum of 1.5mm larger 
than the bolt size. 

 The prefabricated steel items shall be inspected in accordance with the 
approved fabrication drawings and specifications.  Overall length, orientation, 
diagonal measurements, and all other dimensions shall be verified.  If 
dimensions are not within required tolerance, the member shall be corrected 
prior to further processing. 

 Corrosion protection and paint shall be applied to dry, cleaned prepared 
surfaces of the fabricated structure, in a controlled environment under 
favourable weather conditions (as per the reference 2.4 in Section 2). 
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 Tests required to confirm correctness of welds, dry film thicknesses of coatings, 
fabrication tolerances, etc., to be done in the workshop prior to dispatch of the 
structural steel work to site. 

 The painted structures after fabrication shall be protected from further damage 
during transportation.  The materials will be loaded on to trailers using timber 
supports and separators and secured properly to prevent any damage to the 
material whilst transportation to site.  These will be stored similarly on site.   

 An approved Inspection and Test Plan (ITP) shall be implemented during each 
and every stage of fabrication to ensure that the work is carried out with full 
compliance to the drawings and specifications.    

5.2  Prefabrication of Steel Reinforcement for Concrete 

 Steel reinforcement for the concrete works shall be cut and bent in accordance 
with the bending schedules provided. 

 All steel reinforcement shall comply with references 2.19 and 2.20. 

 Reinforcement shall be handled and stored to prevent damage, excessive 
corrosion, and permanent deformation. 

6.0 INSTALLATION 

6.1 HEALTH AND SAFETY 

 All work shall be carried out in accordance with OHSA No 85/93:  Occupational 
Health and Safety Act No 85 of 1993, as well as the Construction Regulations - 
2014. 

 All rigging and lifting work shall be in accordance with Eskom procedure KSA-
132. 

 In case of adverse weather conditions (rain, excessive winds, etc), lifting 
operations will be suspended. 

 Valid certification of all lifting equipment will be verified prior to operation. 

 When working at height (height of more than 1.5m from ground level), 
harnesses shall be fixed to a safety life line. 

 Work area to be barricaded. 

 Rigging study / lifting plan to be provided by the contractor and approved by 
Eskom prior to the commencement of the works. 

 All workers within the demarcated construction site shall wear PPE as required 
by the approved safety file. 

 Contractors OHS plan, risk assessments, quality plans and method statements 
to be approved prior to any construction commencing. 
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6.2  CONCRETE STIFFENER CONSTRUCTION - REFER TO ATTACHMENT B1 

6.2.1 Setting Out for Earthworks 
 Prior to the commencement of the works, survey works will be carried out to 

identify and confirm the location of all underground services.   

 Benchmarks and control points shall be verified and fixed on site. 

 The setting out of the structure shall be verified in accordance with the design 
drawings. 

6.2.2 Earthworks 
 Site clearing, specifically the removal of vegetation shall be performed by 

Eskom before proceeding with any earthworks. 

 Fill material may be required in some areas to achieve the required level for the 
mid-height concrete stiffeners.  

 If there are areas where the level is uneven, backfilling and compaction shall be 
carried out to achieve the required level and density specified in the 
construction drawings. Fill material may be sourced from stockpiles of in-situ 
sands from the Koeberg site, or imported G5 fill.  

 Location of stockpiles for imported material must be provided by Eskom before 
commencement of the earthworks. 

 All excavations shall be barricaded and protected as per reference 2.2. 

 In-situ material shall be compacted to at least 95% Mod AASHTO density. 

 In-situ tests to be performed on the compacted material to confirm that the 
minimum density is achieved. Positions and results to be logged and recorded. 

6.2.3 Preparation for Cast In-Situ Concrete Work 
 
 
 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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6.2.4 Concrete Placement, Finishing and Curing 

6.3 STRUCTURAL STEEL INSTALLATION – REFER TO ATTACHMENT B1 

The following modifications to the CSB and LLW building involves the installation 

 NNR Act 47, Section 51, PAIA 38(b).redaction of plant sensitive  
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6.4 ANCILLARY WORKS 
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7.0 MARKING AND IDENTIFICATION 

There are no permanent marking or identification requirements for the modification 
to the CSB and LLW building structures. However, marking and identification of 
components and parts of the structure required for the purposes of assembly and 
construction (e.g. rebar, steel lattice sections, plate types, etc.), shall be in 
accordance with the fabricator’s specification, or as per the bending schedules in 
the case of rebar.  

8.0 VERIFICATION AND TESTS 

8.1 General 

 Installations shall be inspected and tested in accordance with the project 
specifications, reference documentation detailed in Section 2 above, detailed 
drawings and the manufacturer's specifications, instructions and 
recommendations as applicable. 

 Verify and approve contractor’s method statements for all construction 
activities and installations. 

 Verify and approve the contractor’s Health and Safety plan as well as Quality 
Control plan (inclusive of ITPs). 

 Verify that all material is approved for use and the certificates are available. 

 After completion of construction, all installations shall again be visually 
inspected in conjunction with the Eskom supervisor or Project QC staff in order 
to ensure that the project and supplier specifications have been met. 

 Eskom project manager to provide a certificate of completion after all works, 
verifications and testing has been completed and approved. 

8.2 Concrete  

 Verify that the following records are available: 
- All concrete batch plant certificates 
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- In-situ material density testing records  
- All pre-concrete placement inspection records are available and signed 
- All required cube test results  
- All on-site test records such as slump test results  

8.3 Structural Steel Installation 

 Verify that welding test results and certification is available from the fabricators 
of the structural steel. 

 Verify that there is no damage to the structural elements, prior to, and after 
installation (inclusive of damage to coatings). 

 Ensure touch-up painting is completed. 

 Verify that anchor bolts and connection points are not damaged. 

 Verify that all bolted connections are tightened on completion of the installation. 

 Verify that interface between baseplates of knee brace and wall connections 
are sealed with sealant and Denso tape. 

8.4 Installation of Additional Side Cladding  

 Verify that sheeting and cladding to be installed is free from damage 
(scratches, creases, etc.). 

 Verify that sheeting and insulation certification confirming specifications thereof 
are provided by the contractor. 

 Verify that all ancillary elements are installed as per manufacturer’s 
specifications and as detailed on the drawings. 

 Verify that overlaps between sheeting as well as eaves, gable ends, etc. are 
weatherproof. 

 Verify that adequate fixings are installed to secure all items (sheeting, 
flashings, etc.) are in place. 

 Verify that all manufacturers installation instructions are implemented. 
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9.0 DOCUMENTATION 

All documents listed on the DCIF should be updated and available as soon after 
commissioning as possible and the project manager is to ensure that all 
documents accurately reflect the as-built status of the plant. 

10.0 PACKAGING, SHIPPING, RECEIVING, STORAGE AND HANDLING 

There are no specific packaging, shipping, receiving, storage and handling 
requirements (apart from general care required to prevent damage to the materials 
to be installed) associated with this construction, and those specified in the 
applicable references in Section 2 above, as well as supplier’s and manufacturer’s 
instructions and specifications.  Care must be taken to ensure that all equipment, 
are protected from weather damage whilst being stored.  

11.0 ATTACHMENTS TO PART B 

B1 NEW DRAWINGS  

B2  GENERAL SPECIFICATION FOR LLW BUILDING CLADDING REPAIRS 
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ATTACHMENT D1 

DOCUMENTATION CHANGE IDENTIFICATION FORM (DCIF) 
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Radwaste Carla Le Roux 

SAMG N/A 

Equipment Qualification and 
other Programmes (Incl. ISI, 
IST, FAC, Ageing Matrix and 
MIC) 

N/A 

Concurrence Comments / Reservations: 
Name: Group: Ext: 

Name: Group: Ext: 

Name: Group: Ext: 




